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PURPOSE: To constitute an image rotation optical 
element correcting the rotation of an image of a small 
element and to efficiently suppress unnecessary infrared 
rays made incident on a detector by respectively forming 
two or more intermediate images and pupils in an optical 
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CONSTITUTION: A diaphragm 17 is set to a cold shield ' « 27 * 26 28 
19 and three intermediate images 24, 25 and 28 and 
three pupils 26, 27 and 30 are formed in the optical path. 
By a third image forming lens 29 and a second image 
forming lens 23, the image of the diaphragm 17 is 
projected between a second pupil image forming lens 22 
and the second image forming lens 23, and the first pupil 

26 is formed. By a first image forming lens 21 and the second pupil image forming lens 22, 
the first pupil 26 is projected between the first image forming lens 21 and a first pupil image 
forming lens 20, and the second pupil 27 is formed. By the first pupil image forming lens 20, 
the second pupil 27 is projected near an objective lens 4, and the third pupil 30 is formed. 
Then, a line scanning mirror 1 1 is set to the first pupil 26, the image rotation optical element 6 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is optical equipment which circles, supervises a large area, forms a middle image and two 
pupils or more into an optical path in optical equipment equipped with the image rotation optical 
element and detector for amending the image rotation produced by revolution, respectively, and is 
characterized by installing said image rotation optical element said pupil or near the middle image. 
[Claim 2] A detector is optical equipment according to claim 1 characterized by installing an objective 
lens near the pupil while installing a diaphragm in cold shielding which encloses the perimeter of this 
infrared detector using an infrared detector. 

[Claim 3] In optical equipment equipped with the image rotation optical element and detector for 
amending the image rotation which circles, supervises a large area and is produced by revolution The 1st 
and 2nd pupil is formed at least with the 1st and 2nd middle image into an optical path, respectively. It 
is optical equipment which installs a field lens near said 1st middle image and the 2nd middle image, 
respectively, sets up equally the dimension of said 2nd pupil, and the dimension of said 2nd middle 
image, and is characterized by installing said image rotation optical element between said 2nd pupil and 
said 2nd middle image. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical equipment which circles and supervises a 

wide area. 

[0002] 

[Description of the Prior Art] Drawing 6 is drawing showing the optical equipment used for the monitor 
conventionally shown for example, in the British patent No. 2241400 official report, and is set to 
drawing. In 1, a visual axis and 2 the revolving shaft of the visual-axis scan mirror 2, and 4 for a visual- 
axis scan mirror and 3 An objective lens, 5 - the optical axis of an objective lens 4, and 6 - an image 
rotation optical element and 7 -- a frame-scanning mirror and 8 ~ for a middle image and 1 1, as for the 
revolving shaft of the Rhine scan mirror 11, and 13, the Rhine scan mirror and 12 are [ the revolving 
shaft of the frame-scanning mirror 7, and 9 / a field lens and 10 / an image formation lens and 14 ] 
detectors. 

[0003] Next, actuation is explained. It reflects in the visual-axis scan mirror 2, and incidence of the light 
which came for [ which exists in the direction of a visual axis 1 ] the image pick-up is carried out to an 
objective lens 4. An objective lens 4 ties the middle image 10 for an image pick-up near the field lens 9. 
The middle image 10 is projected after reflection in the Rhine scan mirror 11, and is projected on a 
detector 14 with the image formation lens 13. 

[0004] In supervision mode, by rotating the visual-axis scan mirror 2 centering on a revolving shaft 3, a 
visual axis 1 circles and a large area is supervised. Moreover, in image pick-up mode, the image of the 
specific direction is obtained by fixing the visual-axis scan mirror 2 and rotating the Rhine scan mirror 
1 1 . The frame-scanning mirror 7 interlaces between the fields, and the dead angle produced when a 
neutral zone exists between the pixels of the detector 14 which is a one dimensional array is 
compensated with it. Therefore, if the middle image 10 expresses the direction of a vertical in object 
space, the middle image 10 must be perpendicular to the revolving shaft 8 of the frame-scanning mirror 
7 for obtaining an image without distortion, and it must be parallel to the revolving shaft 12 of the Rhine 
scan mirror 1 1 . Since image rotation arises by rotating the visual-axis scan mirror 2 around a revolving 
shaft 3, the image rotation optical element 6 is rotated and amended around an optical axis 5 so that the 
direction of a vertical of the image in the frame-scanning mirror 7 may not be caused in the direction of 
the visual-axis scan mirror 2 but may become perpendicular to a revolving shaft 8. The necessary angle 
of rotation of the image rotation optical element 6 is the one half of the angle of rotation of the visual- 
axis scan mirror 2. 

[0005] The image rotation optical element 6 is realizable by changing an optical axis by reflection odd 
times using a mirror or prism. Pechan prism and Rntsch prism with a crookedness side perpendicular to 
an optical axis, Dove prism, Schmidt prism with which the refracting interface inclines to an optical 
axis, etc. are known for prism. Usually, in order that the former may avoid the ghost who arises in 
reflection of a prism side, it is used in emission or the focusing flux of light, and the latter is used in the 
parallel flux of light in order to avoid the chromatic aberration and comatic aberration which are 
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produced in the refraction in respect of prism. 

[0006] In addition, in this example, although a visual-axis scan can do only one shaft, if biaxial rotation 
of the visual-axis scan mirror 2 is carried out, it can perform a biaxial visual-axis scan. Moreover, the 
scan which rotates an objective lens 4 and reflecting mirrors 2a-2c by one centering on revolving-shaft 
3a which constitutes the visual-axis scan mirror 2 from two or more reflecting mirrors 2a-2c as shown in 
drawing 7 , and is on extension of the objective lens optical axis 5, The combination of the scan which 
rotates an objective lens 4 and reflecting mirror 2a by one centering on revolving-shaft 3b which is the 
objective lens optical axis 5 reflected with reflecting mirror 2b can also perform a biaxial visual-axis 
scan. There is this configuration about the advantage which the magnitude of the flux of light on an 
objective lens 4 or a reflecting mirror does not change, but can scan a large area with a compact 
configuration by visual-axis scan, and it is known for the Coude focus in an astronomical telescope etc. 
[0007] A paraxial configuration is shown in drawin g 8 . Since it is easy, transparency shows a plane 
mirror. A continuous line shows the visual field core flux of light 15, and a broken line shows the visual 
field edge flux of light 16. In order to realize the diameter of macrostomia with the limited diameter of a 
lens, it extracts to an objective lens 4 and 17 is installed, and the Rhine scan mirror 1 1 is installed in the 
location of the pupil 18 which is the image of the diaphragm by the field lens 9 as KERARE is not 
produced by scan. The image rotation optical element 6 using prism is optically equivalent to a thick 
plate, and is installed between an objective lens 4 and the frame-scanning mirror 7. Therefore, in order 
to make it not produce KERARE to the flux of light of a visual field edge, the dimension of the image 
rotation optical element 6 becomes large. 

[0008] Usually, with infrared optical equipment, in order to control the fall of the contrast produced 
when the unnecessary infrared radiation which optical equipment itself emits carries out incidence to a 
detector, it surrounds with the cold shielding 19 which is the cylinder which cooled the perimeter of a 
detector. Since the flux of light on a cold shielding effective area is not based on a visual field but it is in 
agreement when the effective area of the cold shielding 19 is a diaphragm or a pupil, cold shielding 
opening can be made into the lower limit decided by the F value of optical system, and the incidence to 
the detector of unnecessary infrared radiation can be reduced efficiently. However, since it extracted in 
this example, and 17 is set as the location of an objective lens 4 and the pupil 18 is set as the location of 
the Rhine scan mirror 1 1, in order the flux of light on a cold shielding effective area is not in agreement 
with a visual field and to make it not produce KERARE to the visual field edge flux of light 16, opening 
of the cold shielding 19 must be expanded, and the incidence depressor effect of unnecessary infrared 
radiation falls. 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, since the image rotation optical 
element 6 was installed between the objective lens 4 and the frame-scanning mirror 7 with conventional 
optical equipment, in order to penetrate without producing KERARE to the visual field edge flux of 
light 16, there was a trouble that the image rotation optical element 6 became large-sized. Since the 
optical path length in an optical material was long, the image rotation optical element 6 especially using 
prism could not disregard absorption according being large-sized to an optical material, but had the 
trouble of causing decline in permeability. Moreover, since the Rhine scan mirror 1 1 was arranged to the 
only pupil posion of optical system, it extracted to the cold shielding 19 and 17 could not be installed, 
but there was a trouble that incidence to the detector 14 of unnecessary infrared radiation could not be 
controlled efficiently. 

[0010] This invention was made in order to cancel the above troubles, and it aims at constituting optical 
equipment using a small image rotation optical element. Furthermore, it aims at constituting the optical 
equipment which controls the incidence to the detector of unnecessary infrared radiation effectively. 
[0011] 

[Means for Solving the Problem] The optical equipment of claim 1 circles, and supervises a large area, a 
middle image and two pupils or more are formed into an optical path in optical equipment equipped with 
the image rotation optical element and detector for amending the image rotation produced by revolution, 
respectively, and said image rotation optical element is installed said pupil or near the middle image. 
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[0012] In optical equipment according to claim 1, the optical equipment of claim 2 installs an objective 
lens near the pupil while a detector installs a diaphragm in cold shielding which encloses the perimeter 
of this infrared detector using an infrared detector. 

[0013] In optical equipment equipped with the image rotation optical element and detector for amending 
the image rotation which the optical equipment of claim 3 circles, supervises a large area, and is 
produced by revolution The 1st and 2nd pupil is formed at least with the 1st and 2nd middle image into 
an optical path, respectively. A field lens is installed near said 1 st middle image and the 2nd middle 
image, respectively, the dimension of said 2nd pupil and the dimension of said 2nd middle image are set 
up equally, and said image rotation optical element is installed between said 2nd pupil and said 2nd 
middle image. 
[0014] 

[Function] The optical equipment of claim 1 can install an image rotation optical element a pupil or near 

the middle image, and can constitute it from a small image rotation optical element. 

[0015] The optical equipment of claim 2 can install a diaphragm in cold shielding, and can control 

efficiently the unnecessary infrared radiation which carries out incidence to a detector. 

[0016] The optical equipment of claim 3 can make the dimension of an image rotation optical element 

small compared with the diameter of opening of an objective lens. 

[0017] 

[Example] 

The example 1 of this invention is explained about drawing below example 1. Drawing 1 is the 
perspective view showing the configuration of the example 1 of the optical equipment by this invention, 
and, for 20, as for the 1st image formation lens and 22, the 1st pupil image formation lens and 21 are 
[ the 2nd pupil image formation lens and 23 ] the 2nd image formation lens in drawing. In addition, 
although 1-19 are the same as that of equipment conventionally, when the detector 14 of a stagger array 
without a clearance is used between pixels as a detector 14, the frame-scanning mirror 7 can be used as a 
fixed mirror. 

[0018] Next, actuation is explained. Drawing 2 shows the paraxial configuration which shows the image 
formation relation between a body image and a pupil. Since it was easy, the visual-axis scan mirrors 2a- 
2c and the frame-scanning mirror 7 were omitted. Moreover, it is an example using the prism with 
which the refracting interface inclined to the optical axis as an image rotation optical element 6. In this 
case, the image rotation optical element 6 is optically equivalent to the inclined thick plate. 
[0019] First, the image formation relation of an image pick-up object object is explained. The 1st middle 
image 24 is formed between an objective lens 4 and the 1st pupil image formation lens 20 with an 
objective lens 4. The 1st pupil image formation lens 20 and the 1st image formation lens 21 form the 
2nd middle image 25 which projected the 1st middle image 24 between the 1st image formation lens 21 
and the 2nd pupil image formation lens 22. Furthermore, the 2nd pupil image formation lens 22 and the 
2nd image formation lens 23 form the last image which projected the 2nd middle image 25 on a detector 
side. 

[0020] Next, the image formation relation of a pupil is explained. Between the 1st pupil image 
formation lens 20 and the 1st image formation lens 21, it extracts and the 1st pupil image formation lens 
20 forms the 1st pupil 26 which was installed in the location of an objective lens 4 and which is the 
contraction image of 17. Furthermore, the 1st image formation lens 21 and the 2nd pupil image 
formation lens 22 form the 2nd pupil 27 which projected the 1st pupil 26 between the 2nd pupil image 
formation lens 22 and the 2nd image formation lens 23. 

[0021] Since the diameter of the flux of light within a necessary visual field serves as the minimum in a 
middle image and a pupil so that clearly from drawing, compared with the diameter of an objective lens, 
the image rotation optical element 6 can be made small by arranging the image rotation optical element 
6 in either the location of the 1st pupil 26, the location of the 1st middle image 24 or the location of the 
2nd middle image 25. Furthermore, the image which does not have KERARE to the flux of light of a 
visual field edge can be obtained by arranging the Rhine scan mirror 1 1 on the 2nd pupil 27. 
[0022] Example 2. drawing 3 is drawing showing the configuration of an example 2. Since it is easy, 
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about the flux of light of a visual field edge, only the chief ray has been expressed as the broken line. 
The point that a chief ray crosses an optical axis shows a pupil posion. As for the 3rd middle image with 
which the 2nd image formation lens 23 forms 28 in drawing, and 29, the 3rd image formation lens and 
30 are the 3rd pupil. 

[0023] Between the 2nd image formation lens 23 and the 3rd image formation lens 29, the 2nd pupil 
image formation lens 22 and the 2nd image formation lens 23 project the 2nd middle image 25, and 
form the 3rd middle image 28. The 3rd image formation lens 29 projects the 3rd middle image 28 on a 
detector 14. Moreover, the 3rd image formation lens 29 and the 2nd image formation lens 23 project the 
image of diaphragm 17 installed on the effective area of the cold shielding 19 between the 2nd pupil 
image formation lens 22 and the 2nd image formation lens 23, and form the 1st pupil 26. Between the 
1st image formation lens 21 and the 1st pupil image formation lens 20, the 1st image formation lens 21 
and the 2nd pupil image formation lens 23 project the 1st pupil 26, form the 2nd pupil 27, and further, 
the 1st pupil image formation lens 20 projects the 2nd pupil 27 near the objective lens 4, and they form 
the 3rd pupil 30. 

[0024] As mentioned above, by considering as the configuration which forms three middle images into 
an optical path, three pupils are formed into an optical path with the configuration which extracted to the 
cold shielding 19 and installed 17, and each pupil can be used as an objective lens 4, the image rotation 
optical element 6, and the Rhine scan mirror 1 1 . Therefore, the diameter of macrostomia is realized with 
the limited objective lens dimension, and while being able to make the image rotation optical element 6 
small, the incidence to the detector 14 of unnecessary infrared radiation can be controlled efficiently. 
[0025] Drawing 4 is drawing explaining the configuration of the example 2 at the time of using a two- 
dimensional-array detector, and 3 1 is a two-dimensional-array detector in drawing. When a two- 
dimensional-array detector is used, the Rhine scan mirror 1 1 is unnecessary, by considering as the 
configuration which forms two middle images into an optical path, two pupils are formed into an optical 
path with the configuration which extracted to the cold shielding 19 and installed 17, and each can be 
made into the location of an objective lens 4 and the image rotation optical element 6. 
[0026] In addition, in the above explanation, although the image rotation optical element 6 was installed 
near the pupil, that what is necessary is to just be installed between the visual-axis scan mirrors 2a-2c 
and the Rhine scan mirror 11, even if it installs the image rotation optical element 6 in the 1st middle 
image 24 or the 2nd about 25 middle image, it can make the image rotation optical element 6 small, and 
does so the same effectiveness as the above. 

[0027] Example 3. drawing 5 is drawing showing the configuration of an example 3. The 1st field lens 
with which 32 was installed in the 1st about 24 middle image in drawing, and 33 are the 2nd field lens 
installed in the 2nd about 25 middle image. The diaphragm 17 installed in the cold shielding 19 is 
projected between the 2nd pupil image formation lens 22 and the 2nd image formation lens 23 with the 
3rd image formation lens 29 and the 2nd image formation lens 23, and forms the 1st pupil 26. With the 
2nd pupil image formation lens 22 and 2nd field lens 33, the 1st pupil 26 is projected on the 1st about 21 
image formation lens, and forms the 2nd pupil 27. Furthermore, the 2nd pupil forms the 3rd pupil 30 in 
about four objective lens with the 1st field lens 32. 

[0028] Here, if the dimension of the 2nd pupil 27 and the magnitude of the 2nd middle image 25 are set 
up equally, the diameter of the flux of light between the 1st image formation lens 21 and the 2nd field 
lens 33 can be made regularity. This condition is realizable by setting up each lens spacing and a focal 
distance so that several 1 relation may be satisfied. 
[0029] 
[Equation 1] 
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[0030] Since the diameter of the flux of light included to the visual field edge will be kept constant 
between the 2nd pupil 27 and the 2nd middle image 25 if it sets up as mentioned above, the image 
rotation optical element 6 is installed between the 1st image formation lens 21 and the 2nd field lens 33, 
it is setting up appropriately the pupil image formation scale factor of the 1st field lens 32, and the 
dimension of the image rotation optical element 6 can be made small compared with the diameter of 
opening of an objective lens 4. Moreover, since the 3rd pupil 3 is formed in about four objective lens 
with the configuration which extracted the cold shielding 19 in infrared light study equipment, and was 
set to 17, the incidence of unnecessary infrared radiation can be controlled efficiently, and the diameter 
of macrostomia can be realized. 

[0031] In addition, although the dimension of the 2nd pupil 27 and the 2nd middle image was set up 
equally, since the diameter of the flux of light between the 2nd pupil 27 and the 2nd middle image 25 
can be limited if almost equal, the same effectiveness as the above is done so. 

[0032] Moreover, since the Rhine scan mirror 1 1 becomes unnecessary when the two-dimensional-array 
detector 31 is used, it is the same as that of the above-mentioned example 2 that the 2nd pupil image 
formation lens 22 and the 2nd image formation lens 23 are omissible. 

[0033] Moreover, in the above-mentioned examples 1-3, it cannot be overemphasized that an objective 
lens, a pupil image formation lens, an image formation lens, and a field lens may be lens groups which 
consist of two or more lenses, respectively. 

[0034] Moreover, although the example using the plane mirror of three sheets as a visual-axis scan 
mirror 2 was explained, it is clear that it is applicable to any visual-axis scan means which image 
rotation produces. 
[0035] 

[Effect of the Invention] In optical equipment equipped with the image rotation optical element and 
detector for amending the image rotation which the optical equipment of claim 1 circles, supervises a 
large area, and is produced by revolution Since a middle image and two pupils or more are formed into 
an optical path, respectively and said image rotation optical element is installed said pupil or near the 
middle image, an image rotation optical element can be installed a pupil or near the middle image, and 
the effectiveness which can be constituted from a small image rotation optical element is done so. 
[0036] In optical equipment according to claim 1, since the detector installed the objective lens near the 
pupil while installing the diaphragm in cold shielding which encloses the perimeter of this infrared 
detector using the infrared detector, the optical equipment of claim 2 can install a diaphragm in cold 
shielding, and does so the effectiveness which can control efficiently the unnecessary infrared radiation 
which carries out incidence to a detector. 

[0037] In optical equipment equipped with the image rotation optical element and detector for amending 
the image rotation which the optical equipment of claim 3 circles, supervises a large area, and is 
produced by revolution The 1st and 2nd pupil is formed at least with the 1st and 2nd middle image into 
an optical path, respectively. Since a field lens is installed near said 1st middle image and the 2nd 
middle image, respectively, the dimension of said 2nd pupil and the dimension of said 2nd middle image 
are set up equally and said image rotation optical element is installed between said 2nd pupil and said 
2nd middle image The effectiveness which can make the dimension of an image rotation optical element 
small compared with the diameter of opening of an objective lens is done so. 
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. * NOTICES * 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the configuration of the example 1 of the optical 
equipment of this invention. 

[Drawing 2] It is drawing showing the paraxial configuration of the example 1 of this invention. 
[Drawing 3] It is drawing showing the paraxial configuration of the example 2 of this invention. 
[Drawing 4] It is drawing showing the paraxial configuration of the example 2 of this invention at the 
time of using a two-dimensional detector. 

[Drawing 5] It is drawing showing the paraxial configuration of the example 3 of this invention. 
[Drawing 6] It is the perspective view showing the configuration of conventional optical equipment. 
[Drawing 7] It is drawing showing the two-dimensional visual-axis scan configuration in conventional 
optical equipment. 

[Drawing 8] It is drawing showing the paraxial configuration of conventional optical equipment. 
[Description of Notations] 
4 Objective Lens 

6 Image Rotation Optical Element 

9 Field Lens 

1 1 Rhine Scan Mirror 

14 Detector 

17 Drawing 

19 Cold Shielding 

24 1st Middle Image 

25 2nd Middle Image 

26 1st Pupil 

27 2nd Pupil 

28 3rd Middle Image 
30 3rd Pupil 

32 1st Field Lens 

33 2nd Field Lens 
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